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Question 1 - developing a model with a scaffold. 

Temperatures  

A. Using http://www.antipodr.com/ antipodr website, you are to find two locations that are opposite each 

other in the world, or you can do it the old school way and use a globe.  These don't have to be exact, but 

two cities or towns that are pretty close to opposite will be fine. 

B. Your next task is to find average monthly temperatures for your two places.  For this exercise it is not 

necessarily that important for you to get the average overall temperature or average maximum or average 

minimum, as long as you are consistent with both locations and you are clear about what you have collected.  

You can get this data from any source you choose, but you must reference the site (or book) appropriately.  

You might find this site useful, http://www.weather.com/outlook/travel/vacationplanner/compare. 

Represent the data collected in a table 

C. Plot the points of the two sets of data on the one set of axis, using Months (M) as the independent variable 

and Temperature (T) as the dependent variable. Use appropriate scales.  Do this by hand. 

D. A sinusoidal curve, (sine curve) is generally used to model such cyclic data.  A general equation for a sine 

curve is : 

                 

 With Vertical Translation of D units, Period = 2π/B, Phase Shift = -C/B and Amplitude A.  

 Describe what the following mean with relation to our temperature context. Amplitude,  Phase shift, Period 

 and Vertical Translation. 

E. Vertical Translation 

i. Determine an appropriate value of D for your two curves by looking at your graph, (i.e. they will be 

different). 

ii. Write a comment that explains how you identified D. 

F. Amplitude 

i. Determine an appropriate value of A for your two curves by looking at your graph.  

ii. Write a comment that explains how you identified A. 

G. Period and Phase Shift 

i. Identify the period for both graphs, and any phase shift that may exist.   

ii. Find values for B and C for your curves, show all working.  

H. State the final equations of your two curves.  

I. Using an appropriate graphing package, (eg. graphmatica, geogebra, wolframalpha, google) graph both 

curves on the one axis, include a title and legend, and use appropriate scale on your axis.  

J. Write a paragraph of the analysis of the data you collected.  

  

http://www.antipodr.com/
http://www.weather.com/outlook/travel/vacationplanner/compare
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Question 2 - Developing a model independently 

Tides 

A. Using this site, http://tbone.biol.sc.edu/tide/worldmap.html find a place in the world that has tidal data. 

Click on the red dot, the name of the place appears, click on the blue writing to go to the data for that place.   

You are going to generate two charts, one for 20th August 2012, and one for 20th February 2013.  

From the menu options,  

In DISPLAY TYPE, Choose graphic 

In PRESENTATION OPTIONS, Change to meters 

CHOOSE, Make prediction 

B. Copy the graphic that is generated and include both in your assignment. The graphics do not include the 

heights; you will need to get that information from the TABULAR option in DISPLAY TYPE.  Manually include 

this information on your graphs.  

C. Calculate the sine curve models for both tidal charts. Show all working and explain all considerations you 

make in deciding the equations.  For both, put the x-axis as the 0m line; use the x-axis as hours past midnight 

on the specified date.   

D. State what the amplitude, phase shift and period mean in the context of tides. 

E. Construct using an appropriate graphing program a graph that displays both curves on the one axis; include 

one complete cycle of each.  Using your equation for the August curve, predict the height on August 30th at 

10am.  Use the predictor on the website to compare.   

F. Write at least 2 paragraphs that provide an analysis of the tidal data you have collected, include in your 

discussion if you think your location has tides that are affected by seasons, and explain how you came to 

your justification.  Also include an analysis of your prediction for the height on August 30, using your curve.   

 

 

Question 3 - Investigative component 

Daylight Hours 

Have a play with the applet found on this website, 

http://astro.unl.edu/classaction/animations/coordsmotion/daylighthoursexplorer.html   

Find something interesting on this interactive applet that has a connection with sine curves.  Set up your 

investigation explain what you are going to explore, carry out the investigation including establishing sine models 

and then summarise your analysis in 2 paragraphs at the end.  

  

http://tbone.biol.sc.edu/tide/worldmap.html
http://astro.unl.edu/classaction/animations/coordsmotion/daylighthoursexplorer.html
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Question 4 - Multiple Curves 

Biorhythms 

According to believers in biorhythms, a person's life is affected by rhythmic biological 

cycles which affect one's ability in various domains, such as mental, physical, and 

emotional activity. These cycles begin at birth and oscillate in a sine wave fashion 

throughout life.  By modelling them using mathematics it is proposed that a person's 

level of physical, mental and emotional ability could be predicted from day to day.  

The equations for the cycles are: 

 physical:       
   

  
  

 emotional:       
   

  
    

 intellectual:     
   

  
  

Where t indicates the number of days since birth. 

 

A. Showing all working necessary, determine when pairs of abilities will realign, and then when the triple 

realigns (every how many days?). 

B. This website will generate your own biorhythm chart, based on your birthday.  Generate your own 

biorhythm chart to answer the next few questions http://www.whitestranger.com/online_biorhythms.htm. 

or http://www.biorhythm-calculator.net/default.aspx.  Include a copy of the graph in your assignment. 

a. According to biorhythm sine curves, when should you attempt to complete this assignment, (before 

it is due) ? Why? 

b. According to biorhythm sine curves, when should you attempt a 10km run (in the next few weeks)? 

Why? 

c. Using the equations only, (meaning show all by hand calculations), calculate the position of the 

curves for the 10th September and explain what these curves might mean in relation to your next 

SM2 test. 

C. Using a graphing package, graph the result of summing all three curves together. 

D. What could the highest point on this curve mean?  

E. Why would proponents of this theory not use the summed curve and instead favour the 3 single curves?  

From the graph generated come up with a single sine equation representation of the three summed curves. 

 

NB.  The biorhythm theory is often presented as having scientific validity. Biorhythm critics' responses range from opposing it as harmful, to 

ignoring it, to treating it as entertainment. Some of the criticisms of the various theories in the category of biorhythms are: 

 The choices of periodical function, frequency and phase are arbitrary. 

 The assumption is made that the cycles are the same for everyone. 

 The frequency is assumed to be constant. 

 Evidence tends to be anecdotal. 

This assignment does not propose the scientific existence (or not) or biorhythms, just to use an interesting case of multiple sine waves with 

differing periods for interpretation.   

http://www.whitestranger.com/online_biorhythms.htm
http://www.biorhythm-calculator.net/default.aspx
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Marking Criteria 

Question 1 - Temperatures 
Excellent work will look like/include... 

Locations in the world located (1), and identified clearly (1) and are close to being opposite (1) 3 

Average monthly temperature data sourced and sited correctly (2).  You will have stated what the data 
pertains to, (i.e. is average maximum, minimum or overall average) (1). Data is displayed neatly (1) using a 
table, with columns and rows labelled appropriately (1) 

5 

Graph of temperatures is drawn correctly (2).  Axis are labelled appropriately and correctly using the given 
conditions (1).  An appropriate scale is used (1).  Both graphs on the one set of axis (1).  A legend is used to 
identify the two different curves (1). The graph has a title and is very neat. (1) 

7 

A description of Amplitude, Phase shift, Period and Vertical Translation is given and is correct within the given 
context of temperatures.  The explanations show depth of understanding within the context and the 
relationship of these variables within the sine curve, (2 for each). 

8 

The values for A, B, C and D are found (8), are accurate and at all times you have explained in full how this 
determination has been made.  This includes full algebraic or other mathematical reasoning and written 
descriptions about how these values relate to your identified curves.  (8) 

16 

The curves are reproduced using technology (2), graphs are labelled correctly on the axis (1), title (1) and 
legend (1).  An appropriate scale has been used (1).  Graphs are high quality, clear and easy to read and 
appealing to the eye. (2) 

8 

The analysis paragraph includes at least: comparison between the two locations in shape (2), comparison 
between the two locations from the equations (2), seasonal differences/similarities (2) and latitude 
differences/similarities (2).  The paragraph is well structured, uses correct grammar, spelling and punctuation 
(3).  Paragraph reads well, includes beginning and concluding sentence and is not simply a list of answers. (2) 

13 

 60 

Question 2 - Tides 
Excellent work will look like/include... 

Place chosen is clearly identified (1). Two graphs are generated correctly using meters (2), for the dates 
specified (2), height details are included (2).   

7 

Sine curve equations are generated correctly for both charts (4), detailed working is included explaining how all 
components of the equation have been derived (8). 

12 

A description of Amplitude, Phase shift, Period and Vertical Translation is given and is correct within the given 
context of tides.  The explanations show depth of understanding within the context and the relationship of 
these variables within the sine curve, (2 for each). 

8 

Graph is generated correctly (2) placing both curves on the one set of axis (1), domain is correct (2), graph has 
title, legend and appropriate scale (3). Using the equation only, the height for August 30 at 10am is calculated 
(2). The predictor on the website is used and the result listed (1), with evidence included (1).  

12 

The 2 analysis paragraphs include  at least: comparison between the two dates in shape (2), comparison 
between the two dates from the equations (2), a comment on seasonal differences/similarities (2) and this is 
justified by use of the graph (2).  The August 30 prediction is included and analysed with regards to the graphs 
and/or equation, an identification with regards to any limitation of the model is included at this point (3).  The 
paragraphs are well structured, uses correct grammar, spelling and punctuation (3).  Paragraphs read well, 
includes beginning and concluding sentence and is not simply a list of answers. (2) 

16 

 55 
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Question 3 - Daylight Hours 
Excellent work will look like/include... 

Aim of investigation listed including an explanation of what is going to be investigated, how it will be explored.  10 

Location is identified clearly, graph is included.   2 

Mathematics is correct throughout. (Including generation of a sinusoidal equation) 5 

Mathematical justification is sound and articulated well throughout, (including all justification with regards to 
developing a sinusoidal equation) 

8 

 25 

Question 4 - Biorhythms 
Excellent work will look like/include... 

3 pairs of alignments calculated correctly (6), triple alignment calculated correctly (2), statement using correct 
units with the alignment answers is provided (2) 

10 

Personal biorhythm chart generated and included in the assignment (2). Explanation of when to complete this 
assignment using the sine curves is given (2) with appropriate reasoning (2).  Explanation of when to complete 
a 10km run using the sine curves is given (2), with appropriate reasoning (2).   

10 

All mathematics shown for the development of the heights of the curves on 10th September (8), analysis with 
regards to the next SM2 test is given and correct (2) 

10 

Graph of the summed curves provided (2), graph is neat (1), labelled (1), legend included (1). Explanation of the 
peak of the graph with context, (3).  Sine curve equation is generated correctly (2), mathematically correct (2), 
set out well (2) and mathematically justified well (4). Explanation provided about why the Biorhythms theory 
would use the 3 single curves and not the summed curve. (2) 

20 

 50 
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